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(54) DRIVING METHOD FOR DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a driving method which does not 
generate pseudo contours by dividing an arbitrary sub- 
field to several sub-fields and rearranging the luminance 
sequence of the sub-fields between one frame so as to 
avert making a non-display period long. 
CONSTITUTION: The arbitrary sub-field among the 
plural sub-fields of a display device constituted to 
project video signals of multiple gradations by 
constituting one field of the plural sub-fields varying in 
the relative ratios of the luminance is divided to >2 and 
these sub-fields are driven by rearranging scanning 
sequence. Image levels are changed form 127 to 128 
levels. For example, SF8 is divided to two (SF8-1, 8-2) 
and the luminance sequence is rearranged like SF1 , 3 f 5, 
8-2, 7, 8-1 , 6, 4, 2, by which the 1 27 of the first frame is 
quantized by 111010111 and the 128 of the second 
frame is quantized by 000101000. Then, the images are 
displayed while the display period and the non-display 
period are alternated 9 times at approximately equal 
intervals in a short period of time. The non-display period is thus made sufficiently shorter than 
one frame and the pseudo contours are made nearly inconspicuous. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the drive approach of the display unit of a digital input 
signal of constituting one frame from two or more subfields where phase contrast of brightness differs, 
and having projected the multi-tone video signal. 
[0002] 

[Description of the Prior Art] Recently, PDP (plasma display panel) attracts attention as a thin shape and 
a lightweight indicating equipment. It is a direct-drive method by the image input signal by which the 
conventional CRT drive methods completely differ and this drive method of PDP was digitized. 
Therefore, the brightness gradation which emits light from a panel side becomes settled with the number 
of bits of the signal to treat. Although PDP is divided into two methods of AC mold and DC mold with 
which fundamental properties differ, in the DC mold PDP, it has a report of the improvement technique 
about the brightness and life which had already been made into the technical problem, and is progressing 
towards utilization. 

[0003] On the other hand, although brightness and property sufficient about a life were acquired in the 
AC mold PDP, about a gradation display, there was only a report to an a maximum of 64 gradation 
display on prototype level. Recently, the technique of 256 future gradation by the address and the 
display discrete-type driving method (the ADS subfield method) is proposed. This address and display 
discrete-type driving method are the approaches of turning on the rate time amount of the weight of each 
bit for n-bit input data by fixed brightness within one frame. The panel structure of PDP (plasma display 
panel) 10 used for this approach is shown in drawing 5 , and a drive sequence and a drive wave are 
shown in drawing 6 (a) and (b). 

[0004] In drawing 5 , X Sas Tin electrode 12 and Y Sas Tin electrode 13 which become a pair are 
formed in the inferior surface of tongue of the surface glass substrate 1 1 by the side of the screen with a 
transparent electrode and an auxiliary electrode. An auxiliary electrode forms the bus electrode 23 in 
some transparent electrodes in order to prevent the voltage drop by resistance of a transparent electrode. 
A dielectric layer 14 is formed on these X Sas Tin electrode 12 and Y Sas Tin electrode 13, and in order 
to separate association between each eel on it, the SUTORAIBU-like rib 18 is formed. Furthermore, the 
protective layer 15 which consists of MgO film is vapor-deposited. The address electrode 17 is formed 
on the rear-face glass substrate 16 which counters. As the SUTORAIBU-like rib 18 on a stripe is formed 
between the address electrodes 17 and the address electrode 17 is covered further, the R (red) fluophor 
19, the G (green) fluophor 20, and the B (blue) fluophor 21 are ************( e d). Ne+Xe mixed gas is 
enclosed with discharge space 22. 

[0005] In drawing 6 (a), phase contrast of brightness consists of eight subfields of 1, 2, 4, 8, 16, 32, and 
64,128, and one frame displays 256 gradation in the combination of the brightness of eight screens. In 
drawing 6 (b), each subfield consists of Sas Tin periods which determine the intensity level of the 
address period which writes in the data for one refreshed screen, and its subfield. In an address period, 
wall charge is formed in each pixel in first stage at first at full-screen coincidence, and a SASUTIN 
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[Me'Ss for Solving the Problem] This invention is the drive approach of the display unit characterized 
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by dividing the subfield of the arbitration of said two or more subfields or more into two, and 
rearranging scan sequence, and making it drive in the display unit which constitutes one frame from two 
or more subfields where phase contrast of brightness differs, and projected the multi-tone video signal. 
[0013] 

[Function] The first frame shall be the level of 127 and, as for image level, the following frame should 
change to the level of 128. for example, SF8 two - dividing brightness sequence -- SF 1, 3, and 5 
and 8- by rearranging like 2, 7, 8-1, and 6, 4 and 2, the level of 127 in the 1st frame is quantized by 
1 1 10101 1 1, and the level of 128 in the 2nd frame is quantized by 000101000. Therefore, if it applies to 
127-128 as shown in drawing 2 , a display period and a non-display period are short time, and change 9 
times by abbreviation regular intervals, and an image is displayed. A display period and a non-display 
period become sufficiently shorter than one frame, and false coutour stops therefore, being almost 
conspicuous. 
[0014] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 3 shows 
an example of a circuit which realizes the drive approach by this invention, the video-signal (RGB) 
input terminal 51 and the control signal input terminal 52 of the n-bit original pixels Ai and j are 
connected to the write-in control section 53, and this write-in control section 53 is connected to the 
frame memory 58 through the address control section 55 of the I/O-buffer section 54, and the data 
control section 56. Said control signal input terminal 52 and the external sub-address setting signal input 
terminal 67 are connected to the read-out control section 60, and the address decoder 61 in this read-out 
control section 60 is connected to the address control section 55, and the sub-address counter 62 is 
connected to the bit-select section 57 of said I/O-buffer section 54 through the sub-address decoder 63. 
Moreover, the bit-select section 57 connected to said data control section 56 and sub-address decoder 63 
is connected to PDP10 through the address driver 65 and the address driver 66. 

[0015] Said sub-address decoder 63 divides into some about the long subfield of the Sas Tin period the 
inside to SF1-SF8, and rearranges brightness ranking. 

Example 1: divide longest SF8 of the Sas Tin period into two like drawing 1 . At this time, by dividing 
into two, 64 and 64, address data are added to each and phase contrast 128 of the brightness of SF8 is set 
to SF 8-1 and SF 8-2. moreover, brightness sequence - SF 1, 3, and 5 and 8- it rearranges like 2, 7, 8-1, 
and 6, 4 and 2. 

[0016] Example 2: divide long SF7 into the 2nd for longest SF8 two by dividing into four. At this time, 
by dividing into four, 32, 32, 32, and 32, address data are added to each and phase contrast 128 of the 
brightness of SF8 is set to SF 8-1, SF 8-2, SF 8-3, and SF 8-4. Similarly, by dividing into two, 32 and 
32, address data are added to each and phase contrast 64 of the brightness of SF7 is set to SF 7-1 and SF 
7-2. moreover, brightness sequence - SF 1 and 3 and 8- 3, 5, 7-1, and 8- 1, 6, 8-2, and 7- 2, 4, and 8- it 
rearranges like 4 and 2. 

[0017] Although the brightness sequence in said example 1 and Example 2 should be set up fixed 
beforehand, it can consider the case where the signal set up at random is inputted with the external sub- 
address setting signal input terminal 67 using the table of random numbers of an external microcomputer 
etc. 

[0018] Below, the general operation by the circuit shown in drawing 3 is explained first. While a digital 
video signal (RGB) inputs into the write-in control section 53 from an input terminal 51, a clock signal, 
a blanking signal, a perpendicular, and a Horizontal Synchronizing signal input into the write-in control 
section 53 and the read-out control section 60 from the control signal input terminal 52. Moreover, the 
write-in control section 53 makes the frame memory 58 which consists of a DRAM module carry out the 
write-in storage of the video-signal data from the data control section 56 according to the address signal 
which inputs the inputted video signal into the data control section 56, and is inputted from the address 
control section 55 while it outputs the address signal for writing and inputs it into the address control 
section 55 of the I/O-buffer section 54 with said control signal. 

[0019] After the writing of the video-signal data for one frame is completed, based on the inputted 
control signal, the address decoder 61 of the read-out control section 60 outputs the address signal for 
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read-out, inputs it into the address control section 55, and inputs video-signal data into read-out and the 
data control section 56 from a frame memory 58. The sub-address counter 62 of the read-out control 
section 60 counts each period to SF1-SF8 in one fraftie, and he is trying to output a count signal, and it 
outputs it according to the sequence which rearranged and set up this count signal by the sub-address 
decoder 63. 

[0020] The output from this sub-address decoder 63 has also inputted into the bit-select section 57 the 
video-signal data which inputted into the bit-select section 57 of the I/O-buffer section 54, and were read 
from the frame memory 58. 

[0021] In the bit-select section 57, the bit of video-signal data is chosen and it inputs into the address 
driver 65 and the address driver 66, and based on the control signal from the control signal input 
terminal 52, an address signal is generated, it inputs into the address driver 65 and the address driver 66, 
and writing and a video signal are projected on a part for the address part of assignment of PDP10. 
[0022] Below, the case of said example 1 is explained as the concrete drive approach of this invention. 
Here, the first frame shall be the level of 127 and, as for image level, the following frame should change 
to the level of 128. Example 1 — SF8 — two — dividing — brightness sequence — SF 1, 3, and 5 and 8- 
since it rearranged into 2, 7, 8-1, and 6, 4 and 2, the level of 127 in the 1st frame is quantized by 
1 1 10101 1 1, and the level of 128 in the 2nd frame is quantized by 000101000. Therefore, if it applies to 
127-128, a display period and a non-display period are short time, and change 9 times by abbreviation 
regular intervals, and an image is displayed. A display period and a non-display period become 
sufficiently shorter than one frame, and false coutour stops therefore, being almost conspicuous. 
[0023] Below, the case of said example 2 of this invention is explained. Example 2 — SF8 ~ four — 
dividing — and SF7 — two — dividing — and brightness sequence — SF 1 and 3 and 8- 3, 5, 7-1, and 8- 1, 
6, 8-2, and 7- 2, 4, and 8-, since it rearranged like 4 and 2 If level in the 1st frame is set to 127, it will 
quantize by 110110101101 and 128 in the 2nd frame will be quantized by 001001010010. Therefore, if 
it applies to 127-128, a display period and a non-display period are short time much more, and change 
17 times by abbreviation regular intervals, and an image is displayed. A display period and a non- 
display period become still shorter than one frame, and false coutour stops therefore, being almost 
conspicuous. 

[0024] Like said Example 1 and Example 2, rearrangement sequence is not restricted, when set up fixed 
beforehand, but it can rearrange periodically or it can also make the signal which controls the sequence 
of said sub-address decoder 63 the signal from the external sub-address setting signal input terminal 67 
connected to the external microcomputer etc. 
[0025] 

[Effect of the Invention] 

(1) Since this invention divides the subfield of arbitration or more into two, and rearranges scan 
sequence and it was made to drive it, a display period and a non-display period are repeated in the 
condition sufficiently shorter than one frame, and false coutour stops being conspicuous. 
[0026] (2) longest SF8 of the Sas Tin period ~ two - dividing - brightness sequence - SF 1, 3, and 5 
and 8- if it applies to the level of 128 in the 2nd frame from the level of 127 in the 1st frame by 
rearranging like 2, 7, 8-1, and 6, 4 and 2, a display period and a non-display period are short time, and 
change 9 times by abbreviation regular intervals, and an image is displayed. A display period and a non- 
display period become sufficiently shorter than one frame, and false coutour stops therefore, being 
almost conspicuous. 

[0027] (3) longest SF8 of the Sas Tin period - four - dividing - SF7 long to the 2nd - two - dividing - 
- and brightness sequence - SF 1 and 3 and 8- 3, 5, 7-1, and 8- 1, 6, 8-2, and 7- 2, 4, and 8- by 
rearranging like 4 and 2 If the level in the 1st frame is applied to 128 of the 127 to 2nd frame, a display 
period and a non-display period are short time much more, and change 17 times by abbreviation regular 
intervals, and an image is displayed. A display period and a non-display period become still shorter than 
one frame, and false coutour stops therefore, being almost conspicuous. 

[0028] (4) Rearrangement sequence is not restricted when set up fixed beforehand, but the periodicity of 
it is further lost by rearranging periodically or making the signal which controls the sequence of said 
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sub-address decoder 63 into the signal from the external sub-address setting signal input terminal 67 
connected to the external microcomputer etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the explanatory view of subfield division showing one example of the drive approach 
of the display unit by this invention. 

[Drawing 21 It is the explanatory view showing the example of a video-signal drive by this invention. 
[Drawing 31 It is the block diagram showing one example of the display unit for realizing the drive 
approach by this invention. 

[ Drawing 4] It is the explanatory view showing the example of a video-signal drive by the conventional 
approach. 

[Drawing 51 It is the perspective view of PDP used for the technique of 256 gradation. 
[Drawing 6] It is the drive sequence and drive wave form chart in technique of 256 gradation. 
[Description of Notations] 

10 - PDP (plasma display panel), 11 ~ Surface glass substrate, 12 - X Sas Tin electrode, 13 - Y Sas 
Tin electrode, 14 - Dielectric layer, 15 [ - SUTORAIBU-like rib, ] - A protective layer, 16 - A rear- 
face glass substrate, 17 - An address electrode, 18 19 - R (red) fluophor, 20 - G (green) fluophor, 21 - 
B (blue) fluophor, 22 [ - Perpendicular direction adder circuit, ] - Discharge space, 23 - A bus 
electrode, 30 - A video-signal input terminal, 31 32 - A horizontal adder circuit, 33 - A bit conversion 
circuit, 34 - Output terminal, 35 - An error detector, a 36-h line delay circuit, a 37-d dot delay circuit, 
38 [ - Video-signal (RGB) input terminal, ] - Memory, 40 - An error load circuit, 41 - An error load 
circuit, 51 52 - A control signal input terminal, 53 - A write-in control section, 54 - I/O-buffer section, 
55 - An address control section, 56 - The data control section, 57 - Bit-select section, 58 [ - A sub- 
address counter, 63 / - A sub-address decoder, 65 / - An address driver, 66 / - An address driver, 67 / - 
- External sub-address setting signal input terminal. ] - A frame memory, 60 - A read-out control 
section, 61 — An address decoder, 62 
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[Drawing 1 J 




[Drawing 21 




[Drawing 3] 
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